2 circumstances constitute exclusionary conduct, applying a standard competition law analysis is likely to deter innovation that would have benefitted consumers. It is well-established that innovations, including even small changes in product design, can generate significant consumer benefits, and that such changes are consistent with the normal competitive process. For example, new drug formulations may involve changes that appear small but are of significant benefit to consumers or are critical stepping-stones to potentially life-saving inventions. 3 Therefore, potential competition law liability for introducing new formulations or introducing minor product design changes risks chilling future innovation that could yield significant consumer benefits.
Competition law is not a suitable instrument for micromanaging product design and innovation. Imposing competition law liability upon new product introductions requires competition agencies and courts to weigh the benefits to consumers from the innovation against any costs to consumers arising from the diminution of competition. Not only are agencies and courts ill-equipped to make such determinations, but it is also unclear whether the balancing contemplated by a rule prohibiting anticompetitive product switching can be done at all. Courts in the United States have recognized these difficulties. As a United States district court recently explained, " [t] he prospect of costly and uncertain litigation every time a company reformulates a brand-name drug would likely increase costs and discourage manufacturers from seeking to improve existing drugs." 4 United States appellate courts have advised against applying an antitrust law sanction to product design decisions more generally. For example, the U.S. Court of Appeals for the Ninth Circuit recently cautioned that " [t] o weigh the benefits of an improved product design against the resulting injuries to competitors is not just unwise, it is unadministrable. There are no criteria that courts can use to calculate the 'right' amount of innovation, which would maximize social gains and minimize competitive injury." 5 Similarly, 4 automatic substitution laws. 8 Third, a related problem is that an anticompetitive product-switching theory does not only involve agencies and courts performing their own complex analysis of the value of product design changes; it means substituting their judgment for the judgment made by consumers in the marketplace. An anticompetitive product-switching theory assumes consumers (here, both prescribing doctors and patients) are incapable of determining the value of a pharmaceutical product improvement and adequately responding in their own best interests. This most remarkably assumes that pharmaceutical markets are somehow so different from other product markets that producers are free to ignore consumer judgments about the value of product innovations and should be forced to defer to the judgment of a competition agency or court as to whether the premium charged for the innovative version of the drug is worth whatever benefit it confers. For these reasons, we respectfully urge the Bureau, in the exercise of its prosecutorial discretion, to refrain from imposing a competition law sanction for introducing a drug product innovation absent clear and convincing objective evidence that the new formulation resulted in no or negative consumer welfare benefits.
Lastly, we respectfully urge that Example 9 be further revised to distinguish between a "hard" switch (e.g., removing Product A from the market and the formulary list such that generic companies cannot take advantage of automatic substitution laws) and a "soft" switch (e.g., aggressively attempting to persuade patients and doctors to switch to Product B, by means such as offering rebates and other discounts, while allowing Product A to remain on the market and the formulary list). While it is plausible that the former may under certain narrowly defined circumstances constitute exclusionary conduct, the latter amounts to no more than competition on the merits. As the U.S. Court of Appeals for the Second Circuit recently explained, "[a]s long as [the brand] sought to persuade patients and their doctors to switch from [Product A] to [Product B] while both were on the market (the soft switch) and with generic . . . drugs on the horizon, patients and doctors could evaluate the products and their generics on the merits in furtherance of competitive objectives." 9 In short, imposing a competition law sanction on soft switches would punish the very type of competition the Competition Act is intended to promote.
In sum, when regulators and courts encounter a sham innovation-when there is clear and convincing objective evidence that the reformulation has no or negative consumer welfare benefits-they do not need to weigh any increased costs consumers face against the consumer benefits typically associated with new products because the benefit is nil; but extending an anticompetitive product-switching theory beyond sham reformulations necessarily would require such comparisons and, as a result, would place the Bureau in the position of making economic value judgments that are methodologically questionable, fall outside the traditional scope of competition analysis, and are based upon the premise that consumers cannot be relied upon to 8 Mylan Memo, supra note 4, at 24-25. 9 Actavis, supra note 7, at 37; see also Walgreen Co. v. AstraZeneca Pharm., 534 F. Supp. 2d 146, 152 (D.D.C. 2008) (dismissing allegations that the brand company's soft switch amounted to anticompetitive conduct, holding that " [t] he fact that a new product siphoned off some of the sales from the old product and, in turn, depressed sales of the generic substitutes for the old product, does not create an antitrust cause of action").
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make their own assessments of the value of new products and reformulations.
II. REVERSE-PAYMENT SETTLEMENTS

A. Criminal Liability
Section 7.2 of the Draft Updated Guidelines specifies that the Bureau may sanction a reverse-payment settlement criminally under Section 45 of the Competition Act when "there is evidence that the intent of the payment was to fix prices, allocate markets or restrict output." We respectfully recommend against imposing criminal liability (and against the use of a per se approach) for reverse-payment settlements because such an approach threatens to over-deter procompetitive conduct. Furthermore, the Bureau's reliance on intent evidence is misplaced. The proper focus of competition law is not upon the anticompetitive intent of the actor but rather upon the competitive effects of its conduct. As the United States Supreme Court has repeatedly explained, when considering whether to impose a per se approach, the relevant inquiry is whether the conduct is so likely to harm competition and to have no significant procompetitive benefits that it does not warrant the time and expense required for a particularized inquiry into its effects. 10 As the Supreme Court recently held in Federal Trade Commission v. Actavis, Inc., et al. the underlying economics of reverse-payment settlements do not meet this criterion and instead require a case-by-case effects-based analysis. 11 It is well understood in the economics literature that not all reverse-payment settlements harm competition and some result in increased consumer welfare, as discussed in the paper attached hereto as Appendix A.
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B.
Size of the Payment as a Proxy for Likely Anticompetitive Effects Section 7.2.1 and Example 12 specify that in determining whether but-for the settlement, the brand and generic would have been likely to compete earlier than the generic entry date specified in the settlement, the Bureau "would examine the size of the payment to determine whether it was likely for the purpose of delaying GENERIC's entry." For the following reasons, we respectfully recommend that the Bureau revise Section 7.2.1 and Example 12 to specify that 10 analysis is appropriate when it, rather than the full blown or unstructured rule of reason, minimizes the sum of error costs and the administrative costs of adjudicating antitrust claims"), available at https://www.ftc.gov/system/files/documents/public_statements/636901/150414gcr-ip-antitrust.pdf. 11 133 S. Ct. 2223, 2237-38 (2013) (rejecting a quick look approach and holding that reverse-payment settlement agreements must be analyzed under the rule of reason). 12 See Bruce H. Kobayashi et al., Actavis and Multiple ANDA Entrants: Beyond the Temporary Duopoly, 29(2) ANTITRUST SOURCE 89 (Spring 2015) (attached hereto as Appendix A). The model set forth in this paper emphasizes that the generic entrant that successfully challenges the validity of the patent typically obtains duopoly profits for only the 180-day exclusivity period provided by the U.S. Hatch-Waxman Act. Taking account of the absence of a post-180-day exclusivity period in Canada does not change the conclusion that there are many settlements involving sizable reverse payments in which the brand and the generic entrant have legitimate incentives to settle the case other than to prevent the risk of competition. 6 it will focus directly upon the anticompetitive effects of a settlement instead of on the purpose of the agreement, and that it will not use the size of the payment as a proxy for the likelihood of anticompetitive effects or the strength of the patent.
First, an inference drawn from the size-of-the-payment is weak at best. For one thing, the economic analyses supporting the inference are based upon a monopoly-to-duopoly model that ignores the possibility of rapid entry by multiple firms that often follows the invalidation of a patent. 13 Once this institutional feature is incorporated into economic models of patent settlement-that is, the single new entrant is not assumed to obtain duopoly profits for the remaining life of the patent, but rather will receive only competitive profits after the invalidation of the patent-the logic supporting the inference from size of payment to anticompetitive effects no longer holds. Rather, economic models of patent settlement that allow for multiple entrants (see Appendix A) show the payoff for the generic entrant that seeks to invalidate the patent is smaller than the monopoly-to-duopoly litigation payoffs generated in the single entrant models. This reduced payoff decreases the incentive for the entrant to litigate and, likewise, the amount for which it will settle. Conversely, because of the collateral estoppel effect, litigating a patent imposes greater losses upon the patentee than is the case when there is a single entrant. This, in turn, increases the litigation risk the patentee faces and, likewise, the amount it will pay to settle. Compared to the single-entrant model, the result is a significantly broader range of settlements in which the brand and the generic entrant have incentives to settle the case other than avoiding the costs of competition, which is the relevant anticompetitive harm. (See Figure 4 at Appendix A.) This broad range of settlements renders ineffective attempts to infer a settlement is anticompetitive based solely upon its size. Incorporating multiple entrants also changes the direct relationship between the litigation-adjusted expected life of the patent and consumer welfare and, most important, weakens the relationship between the strength of the patent and the size of the settlement.
Second, relying upon the size of the payment as a proxy for anticompetitive effects limits the analysis to a static consumer-welfare-only standard that ignores the fact that settlement avoids the incremental private and social costs of litigation. A static consumer welfare standard is incomplete as it ignores direct costs and considers only some of the error costs. The full error costs include the cost of Type I (false positive) and Type II (false negative) errors, as well as dynamic Type I errors, i.e., the cost of forgone innovation due to the reduced incentives that result from the erroneous invalidation of patents and the in terrorem settlements paid to avoid that outcome. 14 In short, as demonstrated by the model in the paper at Appendix A, relying upon the size of the payment as a proxy for anticompetitive harm will erroneously deem anticompetitive some 13 See id. 14 The social costs of Type I errors include the forgone benefits of research deterred and of the drugs that would have been produced. The consideration of these costs is a critical component of any legal or normative economic analysis of the patent-antitrust interface. See, e.g., United States v. Glaxo Grp., 410 U.S. 52, 58 (1973) ("It is as important to the public that competition should not be repressed by worthless patents, as that the patentee of a really valuable invention should be protected in his monopoly."); see also generally HERBERT HOVENKAMP ET AL., IP AND ANTITRUST: AN ANALYSIS OF ANTITRUST PRINCIPLES APPLIED TO INTELLECTUAL PROPERTY LAW § 1.3 (Aspen Publishers 2d ed. 2014). 7 settlements that in fact increase both consumer and total welfare. It also encourages litigants to use other, potentially more inefficient means to settle, and increases the costs of dynamic Type I errors.
III.
PATENT AMBUSH Section 7.3 and Example 15 of the Updated Draft Guidelines specify that the Bureau will "likely" review patent ambush under Section 79 of the Competition Act. We respectfully recommend that the Bureau revise Section 7.3 and Example 15 to specify that liability will be imposed only when there is proof of the following six elements: (1) the patent holder or applicant is an active voting participant in a standard-setting organization (SSO); (2) the patent holder knows or should know that its patent or pending patent (patent application) may be incorporated into the relevant standard; (3) the patent holder or applicant deliberately conceals information about that patent from the SSO in violation of the SSO's policies on written disclosures; (4) after adoption of the standard, the patent holder or applicant asserts its standard-essential patents against implementers of mandatory portions of the standard; (5) but for the patent holder's or applicant's failure to disclose, a different technology would have been incorporated into the standard; and (6) the patent holder's or applicant's conduct causes or is likely to cause an adverse effect upon competition in the relevant market. 15 The fifth requirement is particularly important. If the technology would have been adopted regardless whether the SEP holder had made the disclosure, then the SEP holder did not prevent or lessen competition in a market. As the U.S. 
IV. RENEGING ON A COMMITMENT TO LICENSE A SEP ON FRAND TERMS
Examples 16 and 17 of the Draft Updated IP Guidelines specify that the Bureau is "likely" to analyze the breach of a FRAND commitment (whether committed by the original SEP holder or a successor in interest) under Section 79 of the Act. For the following reasons, we respectfully recommend against imposing a competition law sanction for the mere breach of a FRAND commitment, and urge that Examples 16 and 17 be deleted in their entirety. In the 8 alternative, at the very least, we recommend that Examples 16 and 17 be revised to specify that liability will be imposed only when there is proof that: (1) the SEP holder engaged in deceptive conduct that resulted in the unlawful acquisition or enhancement of market power; and (2) but for the SEP holder's deception, a different technology would have been incorporated into the standard.
First, contrary to the Bureau's analysis in Examples 16 and 17, reneging on a FRAND commitment does not necessarily involve deception. Rather, the conduct described in Examples 16 and 17 could amount to no more than pure ex-post contractual opportunism when a SEP holder attempts to renegotiate or deviate from the original FRAND commitment made in good faith in to obtain higher royalty rates. That conduct is properly analyzed under contract, not antitrust, law. 17 As the United States Supreme Court explained in NYNEX Corp. v. Discon, Inc., while the evasion of a pricing constraint may hurt consumers, it does not harm the competitive process. 18 The Court distinguished the mere breach of a pricing commitment from the unlawful acquisition or exercise of monopoly power by pointing out that, with the former, the "consumer injury flowed . . . from the exercise of market power that is lawfully in the hands of a monopolist." 19 Second, as explained in Section III above, if the technology would have been adopted regardless whether the SEP holder had made the deceptive misrepresentation, then the SEP holder did not prevent or lessen competition in a market.
V. THE SEEKING OF INJUNCTIVE RELIEF AGAINST INFRINGEMENT OF A FRAND-ENCUMBERED SEP
Section 7.3 and Example 18 of the Draft Updated Guidelines provide the Bureau will "likely" review seeking injunctive relief against infringement of a FRAND-encumbered SEP that results in anticompetitive patent holdup under Section 79 of the Competition Act. Section 7.3 further states that such potential liability is premised upon concerns that patent holdup may result in "increased prices to consumers of standard-compliant products" and "weaken incentives for firms to participate in procompetitive standard setting activity generally." For the following reasons, we respectfully recommend against imposing a competition law sanction for seeking injunctive relief, and urge that any suggestion to that effect be deleted in its entirety from the Updated Guidelines.
First, as explained below, there is no empirical evidence to support the concerns raised in Section 7.3. Second, imposing a competition law sanction is likely to reduce incentives to innovate and deter SEP holders from participating in standard setting, thereby depriving consumers of the substantial procompetitive benefits of standardized technologies. Indeed, any liability theory that would require a SEP holder to prove that an accused infringer is an unwilling licensee threatens to deter participation in standard setting, particularly if an accused infringer 9 can prove willingness simply by agreeing to be bound by terms determined by neutral adjudication. If the worst penalty an SEP infringer faces is not an injunction but merely paying, after neutral adjudication, the FRAND royalty that it should have agreed to pay upon demand, then reverse holdup and holdout 20 give implementers a profitable way to defer payment-or if they are judgment proof, to avoid payment altogether-and puts SEP holders at a disadvantage that reduces the rewards to, and therefore can only discourage, both innovation and participation in standard setting. 21 In the alternative, should the Bureau decide to retain a competition law sanction for the seeking of injunctive relief-which we strongly urge not to do-at the very least, Section 7.3 and Example 18 should be amended to limit liability to situations when there is proof that a FRANDencumbered SEP holder has engaged in patent holdup, i.e., that the patent holder used the threat of injunctive relief to demand supra-competitive royalties. This revision is necessary to avoid the presumption that an SEP holder who seeks injunctive relief will necessarily use that relief (or the threat of it) in an improper manner to demand supra-competitive royalties. 22 For one thing, market mechanisms impose a number of constraints that militate against acting on the opportunity for holdup. For example, reputational and business costs may deter repeat players from engaging in holdup and "patent holders that have broad cross-licensing agreements with the SEP-owner may be protected from hold-up." 23 In addition, patent holders often enjoy a firstmover advantage if their technology is adopted as the standard. "As a result, patent holders who manufacture products using the standardized technology 'may find it more profitable to offer attractive licensing terms in order to promote the adoption of the product using the standard, increasing demand for its product rather than extracting high royalties.'" 24 20 Holdup requires lock-in, and standard-implementing companies with asset-specific investments can be locked in to the technologies defining the standard. On the other hand, innovators that are contributing to an SSO can also be locked-in if their technologies have a market only within the standard. Thus, incentives to engage in holdup run in both directions. There is also the possibility of holdout. While reverse holdup refers to the situation when licensees use their leverage to obtain rates and terms below FRAND, holdout refers to licensees either refusing to take a FRAND license or delaying doing so. 21 Such delay tactics are magnified when the patent owner has a large worldwide portfolio of SEPs requiring it to file lawsuits around the world to adjudicate a FRAND royalty on a patent-by-patent basis. In such cases, international arbitration on a portfolio basis would appear to be the most efficient and realistic means of resolving FRAND disputes. 22 See Anne Layne-Farrar & Koren W. Wong-Ervin, Methodologies For Calculating FRAND Damages, LAW360 at 3-4 (Oct. 8-10, 2014) (explaining that "the actual practice of hold-up requires two elements: opportunity and action," listing a number of market mechanisms that militate against the opportunity for holdup), available at https://www.ftc.gov/system/files/attachments/key-speeches-presentations/wongervin_-_methodologies_for_calculating_frand_damages.pdf.
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A. Empirical Evidence Suggests No Systemic Problem with Holdup
While serious and important scholarly work exists exploring the theoretical conditions under which patent holdup might occur, this literature merely demonstrates the possibility that an injunction (or the threat of an injunction) against infringement of a patent can be profitable and potentially harmful to consumers. This same literature has long recognized, in both the intellectual property rights and real property context, the threat of reverse holdup and holdout.
It is important to distinguish the hypotheses generated in the theoretical literature on patent holdup from empirical evidence that would substantiate those hypotheses. Our own assessment and that of other close students of the subject is that the existing empirical evidence is not consistent with the view that holdup is a prevalent or systemic problem that is causing harm to consumers. 25 The evidence required to support the Bureau's proposed approach-which is likely to deter procompetitive conduct including participation in standard setting-requires that there be a probability, not a mere possibility, of higher prices, reduced output, and lower rates of innovation.
In fact, evidence from the smartphone market, which is both patent and standard intensive, is to the contrary. Output has grown exponentially, while market concentration has fallen, and wireless service prices have dropped relative to the overall consumer price index (CPI). 26 A recent study by the Boston Consulting Group found that globally the cost per megabyte of data declined 99% from 2005 to 2013 (demonstrating both innovation to make data transmission more cost efficient as well as the healthy state of competition); the dollar per megabyte fell 95% in the transition from 2G to 3G, and 67% in the transition from 3G to 4G; and the global average selling prices for smartphones decreased 23% from 2007 through 2014, while prices for the lowest-end phones fell 63% over the same period. 27 A recent study found that 25 See, e.g., J. Economic analysis provides the basis upon which to understand the apparent disconnect between holdup theory and the existing evidence. As economic theory would predict, patent holders and those seeking to license and implement patented technologies write their contract so as to minimize the probability of holdup. As explained above, several market mechanisms are available to transactors to mitigate the incidence and likelihood of patent holdup. This is not surprising. The original economic literature upon which the patent holdup theories are based was focused upon the various ways that market actors use reputation, contracts, and other institutions to mitigate the inefficiencies associated with opportunism in the real property setting.
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Recognizing the theoretical nature of holdup concerns, the United States Court of Appeals for the Federal Circuit (which has nationwide jurisdiction over patent disputes) has held that claims of holdup must be substantiated with "actual evidence" of holdup, and that the burden is on accused infringers to show that the patent holder used injunctive relief to gain undue leverage and demand supra-FRAND royalties. 2015), available at http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2467939. 30 See, e.g., Ericsson v. D-Link Sys., 773 F.3d 1201, 1234 (Fed. Cir. 2014) ("In deciding whether to instruct the jury on patent hold-up and royalty stacking, again, we emphasize that the district court must consider the evidence on the record before it. The district court need not instruct the jury on hold-up or stacking unless the accused infringer presents actual evidence of hold-up or stacking. Certainly something more than a general argument that these phenomena are possibilities is necessary."); see also 
B. A Competition Law Sanction is Likely to Reduce Incentives to Innovate and Deter Participation in Standard Setting
A FRAND commitment is, of course, a contractual commitment. 31 Economists have long understood that contractual relationships involving asset-specific investments between transactors generate the potential for opportunism. Similarly, a patentee participating in the standard-setting process can, once the standard is adopted by an SSO, "holdup" potential licensees by exploiting asset-specific investments to demand a higher royalty rate than would have prevailed in a competitive process. The view that contractual opportunism alone gives rise to an antitrust problem rather than a contract problem is in tension with substantial economic literature on the subject. 32 Consistent with this view, no United States court has held that seeking injunctive relief on a FRAND-encumbered SEP violates the antitrust laws. Instead, United States courts that have addressed the issue have done so under contract law principles.
Specifically, in analyzing the contractual nature of the FRAND commitment, courts have held that: (1) a commitment to an SSO to license on FRAND terms constitutes a binding contract between the SEP holder, the SSO, and its members 33 ; (2) licensing "includes an obligation to negotiate in good faith," and that obligation is "a two-way street." 36 Competition law remedies prohibiting or limiting the ability of a FRAND-encumbered SEP holder to seek injunctive relief are not likely in the public interest for the following three reasons.
First, a competition law remedy is not only unnecessary to protect consumer welfare given that the law of contracts is sufficient to provide optimal deterrence, but is likely to be harmful. 37 Significant monetary sanctions are likely to over-deter procompetitive participation in SSOs. Significant monetary fines are also likely to over deter FRAND-encumbered SEP holders that need the credible threat of an injunction to recoup the value added by their patents and have no other adequate remedy against an infringing user. Indeed, excessive deterrence is particularly likely because, with liability turning upon whether the infringing user was truly a "willing licensee-a factual determination that may be far from clear in many cases-the outcome of a competition law case would necessarily be uncertain. The prospect of penalizing a FRANDencumbered SEP holder for seeking injunctive relief diminishes the value of its patents and hence reduces its incentive to innovate. 38 Second, the prospect of competition law liability for a patentee seeking injunctive relief would enable an infringing user to negotiate in bad faith, knowing that its exposure is capped at the FRAND licensing rate, and requires a SEP holder to take a below-FRAND rate from an unscrupulous or judgment-proof infringing user. 39 See generally Ganglmair et al., supra note 38 (finding that the innovator's and the implementer's holdup problems are not directly comparable as it is possible for negotiations to occur prior to the Third, the prospect of competition law liability is likely to deter patent holders from contributing their technology to an SSO under FRAND terms if doing so will require them to forfeit their right to protect their intellectual property by seeking an injunction against infringing users. These possibilities, far from protecting the public interest in competition and innovation, actually threaten the gains from innovation and standardization.
VI. CONCLUSION
For the foregoing reasons, we respectfully recommend that the Draft Updated Guidelines be amended as described above. We appreciate the opportunity to comment and would be happy to respond to any questions the Bureau may have regarding this comment.
implementer's investment in the standard, but negotiations always occur after the innovator's investment in research and development is sunk). T H E C O U RT, in a 5-3 decision, resolved a Circuit split over the antitrust treatment of "reverse payments" included in agreements to settle the litigation generated by the Hatch-Waxman regulatory scheme. 2 The Court held that reverse payments would be analyzed under the rule of reason, leaving "to the lower courts the structuring of the present rule-of-reason antitrust litigation." 3 In adopting the rule of reason approach, the Court rejected the use of more administrable per se rules used by some lower courts to evaluate reverse payments.
Specifically, the Court declined to adopt the "scope of the patent test" used by the Eleventh Circuit. 4 This test recognizes the brand firm's legal ability to use a valid and unexpired patent to prevent entry until the expiration of the patent. In contrast, the Court found there is "reason for concern that settlements taking this form tend to have significant adverse effects on competition." 5 In particular, the Court suggested that an otherwise unexplained large reverse payment "likely seeks to prevent the risk of competition. And . . . that consequence constitutes the relevant anticompetitive harm." 6 The Court also declined the FTC's invitation to apply to settlements involving such payments a rule of per se illegality or, alternatively, to subject them to a "quick look" analysis in which such settlements would be presumptively unlawful. 7 This article examines the economics of litigation and settlement of patent disputes arising from Paragraph IV Abbreviated New Drug Application (ANDA) filings under the Drug Price Competition and Patent Term Restoration Act (Hatch-Waxman Act) within the framework set out in Actavis.
8 Recent economic analyses of reverse payment settlements demonstrate how agreements to settle patent litigation that delay the date of generic entry beyond the litigationadjusted expected life of the patent reduce consumer welfare. An important implication of these models is that settlements must reduce consumer welfare if the size of the reverse payment exceeds the patentee's litigation costs. 9 These analyses have been used to support antitrust rules that would prohibit reverse payments that exceed the cost of litigation. 10 This article builds upon these analyses by taking into account important institutional features of the HatchWaxman Act's regulatory regime and of procedural law. Our analysis incorporates the rapid entry by multiple firms that often follows the invalidation of a patent and the expiration of the marketing exclusivity period. 11 Instead of a single entrant obtaining duopoly profits for the remaining life of the patent, as is assumed in prior analyses, 12 the generic entrant that successfully challenges the validity of the patent typically obtains duopoly profits only for the 180-day exclusivity period provided by the Act. After this period, both the brand firm with the invalidated patent and the generic entrant that invalidated the patent face additional generic entrants and, consequently, earn lower profits than they earned during the duopoly period. This typical pattern is the joint product of the Hatch-Waxman Act and the doctrine of collateral estoppel under Blonder-Tongue Laboratories, Inc. v. University of Illinois Foundation, 13 which prevents the brand firm with an invalidated patent from relitigating the validity of the patent.
Accounting for this critical institutional detail has important and different implications for patent settlements, welfare, and application of the rule of reason pursuant to Actavis. Our analysis of the multi-entrant model implies the payoff for the generic entrant that files the first Paragraph IV ANDA and invalidates the patent is smaller than the monopoly-toduopoly litigation payoffs generated in the single-entrant models. This reduced payoff decreases the incentive for the entrant to litigate and, likewise, the amount for which it will settle. Litigating a patent under a rule of defensive non-party non-mutual collateral estoppel imposes greater losses upon the patentee than is the case when there is a single entrant. This, in turn, increases the litigation risk the patentee faces and, likewise, the amount it will pay to settle. Compared to the single-entrant model, the result is a significantly broader range of settlements in which the brand and generic entrant have legitimate incentives to settle the case other than "to prevent the risk of competition," which is "the relevant anticompetitive harm." 14 This broad settlement range renders ineffective attempts to regulate the size of patent settlements or to infer a settlement is anticompetitive based solely upon its size. Incorpo -rating multiple entrants also changes the direct relationship between the litigation-adjusted expected life of the patent and consumer welfare and, most important, weakens the relationship between the strength of the patent and the size of the settlement, which relationship has underlain calls to deem presumptively unlawful all payments greater than anticipated litigation costs. Thus, using litigation cost as an indicator of an anticompetitive settlement would neither induce litigation that would invalidate "bad" patents nor encourage settlements that would increase consumer welfare.
In addition to the positive analysis of litigation, the article examines the alternatives to the static consumer-welfare-only standard used in some analyses to evaluate reverse payment settlements. In this context, a welfare standard that includes more than static consumer surplus should be considered. Settlement avoids the incremental private and social costs of litigation. In addition, the design of the Hatch-Waxman Act, which includes provisions that encourage generic entry and patent term restoration, embodies the tradeoff between producers' incentive to innovate and consumers' need for access that is a central focus of the economic analysis of intellectual property rights.
The Single-Entrant Model and the Litigation Cost Benchmark
The single-entrant models provide analytical support for the Court's inference that reverse payments greater than anticipated litigation costs are likely to harm competition.
Market Structure and Profits under the SingleEntrant Model. Litigation under the Hatch-Waxman Act begins when a generic entrant files an ANDA with a Para graph IV Cer tification that the brand firm's unexpired patent is either invalid or would not be infringed. The filing of a Paragraph IV ANDA creates an act of infringement that allows the patentee to file an infringement suit.
The single-entrant model is a special case of the more gen eral model we discuss below. In particular, the single-entrant model makes the simplifying assumption that the first ANDA entrant that invalidates the brand patent obtains duopoly profits until the patent expires. The undiscounted profits in this model are illustrated in Figure 1 . The vertical axis measures profits and the horizontal axis measures time, in years. The top panel shows the post-litigation profits for the Brand and the Generic if the Brand wins, which occurs with probability p. Specifically, the Brand obtains monopoly profits π M until the patent expires at time T. The middle panel shows the post-litigation profits if the Generic wins, which occurs with probability 1-p. The middle panel in particular shows the effect of the single-entrant assumption. Instead of a short period of duopoly followed by free entry when the patent is invalidated, the single-entrant model generates duopoly profits π D from the time the patent is invalidated until the time at which the patent would have expired.
Instead of litigating to judgment, the Brand and the generic entrant can settle the case. The terms of the settlement include a reverse payment X and an agreed upon early entry date E that is on or before the patent expiration date T. The bottom panel shows the profits from settlement: the Brand enjoys monopoly profits π M until the Generic enters at time E. The Brand and the Generic obtain duopoly profits π D from E until the patent expires, after which they obtain only free entry profits π C . Figure 2 illustrates the set of feasible settlements generated by the single-entrant model when both the Brand and the generic entrant estimate the probability the patent will be upheld (p) is relatively high, here 0.9. 15 The vertical axis measures the size of the reverse payment X in dollars, and the horizontal axis measures the date of early entry E in years. The set of feasible settlements are those both the Brand and the Generic prefer to litigation. They lie in the shaded area between the Brand's minimum acceptable entry date line and the Generic's maximum acceptable entry date line. 16 As shown in other papers, absent antitrust constraints on set- 
Feasible Settlements in the Single-Entrant Model.
8. tlement, the set of equilibrium settlements, which maximize the joint benefit to the parties, are those that allow entry only at patent expiration (T) and hence can have feasible reverse payments that are between 8 and 12 times the Brand's litigation costs, as indicated by the range of payments on the right edge of Figure 2 .
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Equilibrium Settlement and Welfare in the SingleEntrant Model. In considering how settlements affect static consumer welfare, an important benchmark for consumer welfare comparisons is the litigation-adjusted expected patent life, which equals the life of the patent multiplied by the probability the patent will be held valid if litigated (pT = 9 years in the example in Figure 2 ). Settlements that set the early entry date equal to the expected patent life generate consumer welfare equal to the expected consumer welfare generated by litigation. Settlements with entry dates sooner (or later) than the litigation-adjusted patent life generate consumer welfare that is larger (or smaller) than is expected under litigation. 18 The dark shaded triangle in Figure 2 shows the set of feasible settlements that also increase consumer welfare. In theory, an antitrust rule that required settlements to allow entry on or before the expected patent life could be used to promote consumer welfare increasing settlements. 19 As the Court recognized in Actavis, the problem with such a rule is that assessing the strength of a patent would ordinarily require a costly inquiry into the validity of the patent. 20 The Court and economic analysts have focused upon the size of the Brand's avoided litigation costs as a more observable proxy for strength of its patent. 21 Under the assumptions of the single-entrant model, the Brand's minimum acceptable entry date equals the litigationadjusted life of the patent when the size of the reverse payment equals the Brand's litigation costs. Moreover, any feasible settlement in which the reverse payment exceeds the Brand's litigation costs must reduce consumer welfare. In that analysis, therefore, a necessary but not sufficient condition for a feasible settlement to increase consumer welfare is that the size of the reverse payment be less than the Brand's litigation costs.
A rule that limits the size of reverse payments to no more than the Brand's litigation costs, however, will not necessarily generate settlements that increase consumer welfare relative to the expected welfare generated through litigation. Equi librium settlements under such a rule, which result in reverse payments equal to the Brand's litigation costs, will necessarily result in entry dates that are later than the litigation-adjusted life of the patent.
In addition, limiting the size of reverse payments to the Brand's litigation costs can prevent a settlement that would result in litigation costs savings greater than any loss in consumer welfare. 22 For example, under the parameters in Figure  2 , the breakeven entry date that increases the sum of consumer welfare plus avoided litigation costs (E*) is 9.254 years. 23 Although litigation will force the parties to incur higher costs and can lower consumer welfare net of litigation costs, it is important to note that the absence of a settlement is not necessarily a "failure." 24 In patent litigation, whenever a judgment correctly invalidates or correctly upholds a patent, it produces benefits that generally inure to non-parties, including other generic entrants and consumers. It follows that the welfare associated with a judgment can be greater than the welfare associated with a settlement. The benefits to non-parties, however, are not taken into account in the single-entrant model, which is another reason to move the analysis beyond the temporary duopoly assumption in such models.
A Model of Litigation and Settlement Under Hatch-Waxman and Blonder-Tongue: Accounting for Multiple Generic Entrants
The single-entrant model does not account for key institutional features of the Hatch-Waxman Act and of BlonderTongue that render the post-invalidation duopoly assumption unrealistic when there are multiple entrants. In this section, we set out a more general model of litigation and settlement under the Hatch-Waxman Act that explicitly accounts for the effect of these institutional features. 
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Figure 2: Feasible Settlements in the Single-Entrant Model
With subsequent generic entrants, this short period of duopoly is followed by free-entry competition. At the end of the six-month exclusivity period, other firms that file Paragraph IV certifications can enter the market, and firms in the market, including the Brand and the first generic entrant, earn free-entry profits π C from the end of the marketing exclusivity period (at time S + H ) to the expiration of the patent at time T (and, of course, beyond).
29 By invalidating a Brand's patent, the first Paragraph IV generic entrant provides a benefit to other generic entrants, which can enter after the expiration of the 180-day period of marketing exclusivity, and to consumers, who pay the lower prices brought on by increased competition.
Feasible Settlements Under Hatch-Waxman and Blonder-Tongue. For simplicity and for a more direct comparison to the single-entrant model, we assume, as that model does, that the discount rate is zero, and we abstract away from the litigation stay. 30 The examples in this section, however, explicitly take into account the effect of the limited 180-day marketing exclusivity period H and the potential for additional generic entry once a patent has been invalidated and this exclusivity period has ended. Figure 4 depicts the greater range of feasible settlements in the case where both parties estimate that p = .9 and where both expect three additional entrants will enter if the patent is invalidated or expires. 31 Taking into account the effect of collateral estoppel and free entry after the invalidation of a patent expands the set of feasible settlements. Collateral estoppel imposes additional litigation losses on the Brand and shifts its earliest acceptable entry date to the left. The litigation payoff for the first generic entrant to file a Paragraph IV ANDA is lowered because it obtains duopoly profits only for the duration of the 180-day period of market exclusivity and lower free entry profits afterwards. This shifts the first generic's maximum acceptable entry date to the right.
Equilibrium Settlement and Welfare with the Multi ple-Entrant Model. Figure 4 shows the conditions under which a settlement increases consumer welfare compared to the expected consumer welfare net of litigation costs that would be generated through litigation. Such settlements would have to specify an early entry date E that is earlier than E*. 32 The breakeven entry date E* with multiple entrants is earlier than the breakeven entry date generated by the singleentrant model, and earlier than the expected patent life (pT ).
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Figure 3: Litigation and Settlement Profits for the Brand and Generic Firm
Market Structure and Prof its Under Hatch-Waxman and Blonder-Tongue. Figure 3 modifies Figure 1 to show the effects of multiple generic entrants. Assuming that the patent will not be challenged if the first ANDA entrant fails to invalidate the patent, the settlement profits of the Brand and of the Generic, depicted in the bottom panel of Figure  3 , are identical to those depicted in Figure 1 . 25 The profits depicted in the top panel of Figure 2 , which show the profits when the Brand plaintiff successfully defends the patent, are also identical to those depicted in Figure 1 . As a result, the Brand makes monopoly profits π M during the remaining life of the patent (from time 0 to time T ).
Relaxing the assumption of the single-entrant model changes the middle panel in Figure 3 , which shows the payoffs when the first generic entrant invalidates the Brand's patent. 26 Our model accounts for two additional features of the process: the litigation stay and the limited period of exclusivity. If the Brand files an infringement suit within 45 days of the ANDA filing, then FDA action on the ANDA is stayed for 30 months, during which the Brand will continue to make monopoly profits (from time 0 to time S). 27 The first generic to file a Paragraph IV certification is entitled to 180-day marketing exclusivity under some circumstances, including when the patent is invalidated in litigation. 28 Thus, when the first generic entrant to file a paragraph IV ANDA invalidates the Brand's patent through litigation, the HatchWaxman regulatory regime produces a six-month period of duopoly competition between them. Both the Brand and the first generic earn duopoly profits π D during the period of marketing exclusivity from time S to time S + H in Figure 3 . date (where the Brand's minimum acceptable entry date line intersects with the horizontal axis). Therefore, all feasible settlements, including those in which there is no reverse payment, generate consumer welfare that is lower than the expected welfare net of litigation costs that would be produced through litigation. Moreover, the model predicts that absent bargaining failure or antitrust restrictions on settlement, litigation is unlikely. For example, litigant optimism that would generate litigation in the single-entrant model generates a broad settlement range when the effect of anticipated multiple entry after patent invalidation is taken into account.
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Patent Settlements, Antitrust Rules, and Welfare Standards We turn now to the normative question of antitrust policy and welfare. Under the standard error cost approach, the optimal antitrust policy minimizes the sum of error costs and direct costs of enforcement. 35 A bright line rule can be optimal if it results in cost savings and benefits from increased certainty that outweigh the associated increase in error costs. 36 Of the two bright line rules examined by the Court in Actavis, the scope of the patent test would yield a correct outcome for valid patents and protect against the costs associated with the erroneous invalidation of valid patents (Type I error costs). That test, however, produces the error costs associated with erroneously allowing invalid patents to remain in force (Type II error costs). The Actavis Court rejected this approach, expressly out of concern over the possibility of Type II errors. In particular, the Court noted that an important "patent-related policy" is to "eliminat[e] unwarranted patent grants so the public will not 'continually be required to pay tribute to would-be monopolists without need or justification.'" 37 The bright line rule advocated by some 38 -per se condemnation of reverse payments-would have protected against Type II errors and increased the costs of Type I errors when valid patents were challenged. The Court, recognizing the legitimate value of settling litigation, as well as the complexities involved in the antitrust evaluation of reverse payment settlements, also rejected the bright line rule of per se illegality and the somewhat less error-prone quicklook rule with a presumption of illegality. 39 The challenge that remains for the lower courts is to fashion a relatively accurate and administrable procedure U4%."P64)3456474'8.)
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) $ $ 8. Under the conditions depicted in Figure 4 , E * = 8.16.
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Intuitively, the breakeven date for early entry (E *) is earlier than under the single-entrant model because litigation that results in the invalidation of the patent will produce a greater static expected welfare gain with multiple entrants; instead of resulting in a duopoly for the remainder of the patent life, invalidation of the patent produces six months of duopoly followed by the higher static welfare produced under freeentry competition. Therefore, if settlements are to increase consumer welfare, they must allow entry at a time earlier than the litigation-adjusted life of the patent in order to offset the long period of free entry welfare gains generated by the generic's successful litigation. As illustrated in Figure 4 , the breakeven early settlement date is earlier than the Brand's minimum acceptable entry under the rule of reason that minimizes the sum of error costs and direct costs. 40 One possibility would be to embed an inquiry into the validity of the patent as part of the antitrust case. 41 In theory, if this inquiry enabled courts accurately to determine the validity of the patent at a low cost, the scope of the patent test could be applied to cases where the inquiry concludes that the patent is valid, while allowing antitrust claims to proceed in cases where the inquiry concludes the patent is not valid.
The uncertainty and cost of "deciding a patent case within an antitrust case about the settlement of the patent case, a turducken task," led the Eleventh Circuit to adopt the bright line scope of the patent test. 42 The rule of reason analysis adopted by the Supreme Court in Actavis likewise avoids an inquiry into the validity of the patent: It is "normally not necessary to litigate patent validity to answer the anti trust question" as such litigation would "prove time consuming, complex, and expensive," and likely "not be worth that litigation candle." 43 Rather than a full-blown inquiry into the merits of the patent, the Court suggested that the portion of the reverse payment that is not explained by traditional settlement considerations or other procompetitive justifications "can provide a workable surrogate for a patent's weakness, all without forcing a court to conduct a detailed exploration of the validity of the patent itself." 44 Focusing upon this surrogate, "a court, by examining the size of the payment, may well be able to assess its likely anticompetitive effects along with its potential justifications without litigating the validity of the patent; and parties may well find ways to settle patent disputes without the use of reverse payments." 45 As we demonstrated above, however, even under the assumptions of the single-entrant model, equilibrium settlements can involve very large payments. Even when both parties in the example estimate that the patent will be upheld 90 percent of the time, the range of equilibrium reverse payment settlements is 8 to 12 times each party's litigation costs. If, perhaps more realistically, both parties estimate the probability of the patent being upheld at only 50 percent, then the range of equilibrium reverse payment settlements is from 7 to 53 times each party's litigation costs. 46 If the patent is valid, the reverse payment is the cost to the Brand of avoiding a Type I error. 47 Unconstrained equilibrium settlements allow the Brand to minimize the costs of Type I error. That is, there is always some settlement without early entry that allows the Brand to reduce its costs relative to litigating and an alternative settlement that allows generic entry prior to the expiration of the patent.
If the patent is not valid, then reverse payment settlements impose the highest Type II error costs. Under the assumption that invalid patents do not promote innovation, a settlement that does not allow early entry imposes the deadweight loss from monopoly for the maximum amount of time-the life of the patent-and reduces consumer welfare relative to settlements that allow generic entry before the expiration of the patent.
The positive analysis based upon the multiple-entrant model shows that the competitive setting generated by the Hatch-Waxman regulatory regime and the Court's collateral estoppel rules work to generate strong incentives for settlement. These incentives are much stronger than the incentives to settle in single-entrant models. Indeed, the multipleentrant model predicts that litigation of the validity of the patent to judgment is unlikely, and so too, therefore, is the the invalidation of bad patents, a "public good" forgone.
Moving to the normative implications of our positive analysis, the multiple-entrant scenario implies that an antitrust rule based upon the size of reverse payments will not produce settlements that increase consumer welfare net of litigation costs. As shown in the example, all feasible settlements, including those with no reverse payments, reduce static consumer welfare as compared to litigation. Indeed, the multiple-entrant model shows the static welfare gains from invalidating a patent are much greater than those generated 
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) $ ) ) ) ) ) E) JI F ) JI in the monopoly-to-duopoly model. This has led many to advocate a policy that would not only ban reverse payments, but also have courts scrutinize closely all settlements of Hatch-Waxman patent litigation. 48 Those more strict limitations upon settlements of HatchWaxman patent litigation do not reflect a full error cost analysis, which minimizes the sum of error costs and direct costs. A static consumer welfare standard is incomplete as it ignores direct costs and considers only some of the error costs. More specifically, this standard, at best, provides a proxy for the consumer welfare costs associated with Type II error.
Setting aside for the moment differences of opinion about the purpose of antitrust law 49 and applying standard price theory, a more direct measure of the welfare costs of Type II error would be the deadweight loss rather than the loss of consumer surplus. A welfare standard that attempted to minimize the sum of the deadweight losses plus litigation costs is equivalent to using a total welfare standard net of litigation costs, including costs imposed on third parties. 50 Figure 5 modifies Figure 4 to include that standard. Under a total welfare net litigation costs standard, the breakeven early entry date for a settlement E ** = 8.96 in the multiple-entrant model. Using this standard, a large range of the feasible settlements would raise total welfare net of litigation costs. 51 Indeed, reverse payments as high as X M can generate total welfare that is greater than the expected total welfare that would be generated through litigation net of litigation costs. In the example depicted in Figure 5 , this amount is seven times the Brand's litigation costs. 52 The standard of total welfare net of litigation costs shown in Figure 5 , which only re-weights the relative importance of litigation costs and of static welfare reducing Type II errors, 53 still fails to address the costs of "dynamic" Type I errors, i.e., the costs of forgone innovation due to the reduced incentives that result from the erroneous invalidation of patents and the in terror em settlements paid to avoid that outcome. 54 Considering the full error cost analysis, including the costs of dynamic Type I error, the breakeven early entry date E* may be even farther to the right of the breakeven point shown in Figure 5 . Indeed, because patent terms are not set optimally, but are based upon the arbitrary statutory rule of 20 years from filing, it is possible that a full error cost analysis, taking dynamic Type I errors into account, would find that settlement agreements where generic entry is not allowed before the expiration of the patent in fact increase dynamic welfare, which would support the scope of the patent test. Inasmuch as the regulatory structure of the Hatch-Waxman Act includes patent term restoration, it is odd not to consider the costs of dynamic Type I error in any analysis of the patent/ antitrust interface under the statute.
Conclusion
In FTC v. Actavis, the Court rejected bright line rules of legality and illegality in favor of a standard to be fleshed out by the lower courts applying the rule of reason. At the same time, the Court recognized the costs of an unconstrained rule of reason analysis and suggested a simpler rule-one based upon the size of the brand patentee's litigation costs-in order to set an antitrust limit on the size of reverse payments. The analysis in this article, which incorporates a model that allows for multiple entrants under Hatch-Waxman, shows such a rule will deem some welfare increasing settlements anticompetitive, encourage litigants to use other, potentially more inefficient means to settle, and increase the costs of dynamic Type I errors.Ⅵ
